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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 39-41 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. Claim 35 recites a third boundary between the N+ doped 
region and the P-well or the N-doped layer. There is no support in the specification for 
a device which meets both limitations of claim 35 (a third boundary between the N+ 
doped region and the P-well or the N-doped layer) and the limitations of the N+ doped 
region is separated from the P-doped well by the N-doped layer, the N+ doped region is 
within the P-doped well, and the N+ doped region abuts the P+ doped region, as recited 
in claims 39-41 . 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter vi/hich the applicant regards as his invention. 

Claim 35-41 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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The claimed limitation of maximum depth of the second boundary being less than 
the first or third boundaries, as recited in claim 36, is unclear as to how depth can be 
less than a boundary. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8, 10-15 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Choy (5,171 ,705) in view of Schlangenotto et al. (5,063,428) and 
Schlangenotto et al. (5,773,858). 

Regarding claims 1 and 35, Choy teaches in figure 4 and related text a power 
semiconductor device comprising: a semiconductor substrate with two surfaces and an 
N+ doped layer 3 extending into the substrate from one surface thereof, an N- doped 
layer 5 over the N+ doped layer, a P- doped well 7 formed in the N- doped layer and 
extending from the other surface of the substrate into the N- doped layer, a P+ doped 
region 10 formed in the P- doped well and also extending from the other surface of the 
substrate into the P doped well, 

an N+ doped region 9 (the N+ region which is located away from the P doped 
well) formed in the other surface of the substrate and in the N- doped layer (the N+ 
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doped region is formed in a P doped well, and the P doped well is formed in the N- 
doped layer. Therefore, the N+ doped region is formed in the N- doped layer), said N+ 
doped region laterally spaced from the P+ doped region and the P doped well. 
Choy does not teach the thickness of the P+ doped region and the P doped well, and 
recombination centers comprising noble metal impurities disposed substantially in the N 
- doped layer and P doped well. 

Regarding the claimed limitations of P- doped and P+ doped layers having a combined 
thickness of about 5 microns to about 12 microns, Schlangenotto et al. (5,063,428) 
teach that the P- doped 2a and P+ doped 2b layers have a doping curve similar to that 
of figure 4 (column 7, lines 3-5). Schlangenotto et al. (5,063,428) further teach P+ 
doped layer 2b having a thickness of 0.2 microns (column 5, lines 33-35), wherein P- 
doped layer 2a should have a thickness greater than 5 microns and less than 70 
microns (column 5, line 65 to column 6, line 3). It would have been obvious to a person 
of ordinary skill in the art at the time the invention was made to use P- doped 2a and P+ 
doped 2b layers having a combined thickness of about 5 microns to about 12 microns, 
in Choy's device, in order to form a device as small as possible within the criteria limits 
of Schlangenotto et al. (5,063,428), without compromising the characteristics of the 
device. Note that at the time the claimed invention was made the size of semiconductor 
devices has been dramatically minimized. 

Regarding the claimed limitations of forming recombination centers comprising noble 
metal impurities disposed substantially in the N - doped and P- doped layers, 
Schlangenotto et al. (5,063,428) teach that it is known in the art to form recombination 
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centers comprising noble metal impurities in power diodes in order to reduce charge 
carrier life (column 1 , lines 24-29). Schlangenotto et al. (5,063,428) further teach 
forming recombination centers in the power diode of figure 3 in order to improve the 
characteristics of the device (column 5, lines 39-46). 

Schlangenotto et al. (5,773,858) teach that it is known to form recombination centers in 
high speed power diodes in order to improve the dynamic characteristics by lowering 
the charge cannier life (column 1 , lines 21-25). 

Schlangenotto et al. (5,063,428) and Schlangenotto et al. (5,773,858) do not limit the 
location of the recombination centers to specific areas of the power diodes. Therefore, 
it is understood to an artisan that the recombination centers are formed throughout the 
power diodes. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form recombination centers comprising noble metal impurities in 
Choy's device, in order to order to improve the dynamic characteristics of the device by 
lowering the charge carrier life by a well known method. The combination is motivated 
by the teachings of Schlangenotto et al. (5,063,428) and Schlangenotto et al. 
(5,773,858) who point out the advantages of forming recombination centers in power 
diodes. Note that the broad recitation of the claim does not require the recombination 
centers to be located only in the N - doped and P- doped layers. 
Regarding claims 2 and 3, Choy does not teach a P- doped well having a thickness of 
about 4 microns to about 10 microns and P+ doped regiori having a thickness of about 
0.1 to about 2 microns. Schlangenotto et al. (5,063,428) teach P+ doped layer 2b 
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having a thickness of about 0.1 to about 2 microns (column 5, lines 33-35). It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use P- doped well having a thickness of about 4 microns to about 1 0 microns 
and P+ doped region having a thickness of about 0.1 to about 2 microns in the device of 
Choy, in order to form a device as small as possible within the criteria design limits. 

Regarding claims 4-7, Choy does not teach a P- doped well has a dopant level of at 
least 10E16 atoms/cm3 and a dopant level of about 2.5x 10E17 atoms/cm3 and a P+ 
doped region having a dopant level of about 6x10E19 atoms/cm3, respectively. It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to form a P- doped well having a dopant level of about 2.5x 10E17 atoms/cm3 
and a P+ doped region having a dopant level of about 6x10E19 atoms/cm3 in prior art's 
device, since forming a P- doped well having a dopant level of about 2.5x 10E17 
atoms/cm3 is within the skills of an artisan, subject to routine experimentation and 
optimization. Note that differences in concentration or temperature do not support the 
patentability of subject matter encompassed by the prior art unless there is evidence 
indicating such concentration or temperature is critical. "[Wjhere the general conditions 
of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." In re Aller , 220 F.2d 454, 105 USPQ 
233, 235 (CCPA 1955). See also In re Hoeschele , 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969). For more recent cases applying this principle, see Merck & Co. Inc . v. 
Biocraft Laboratories Inc. . 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied , 
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493 U.S. 975 (1989), and In re Kulling , 897 F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 
1990). 

Regarding claim 8, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to form an N- doped layer having a dopant level of 
about 10E14 atoms/cm3 to about 10E15 atoms/cmS in prior art's device since forming 
an N -doped layer having a dopant level of about 10E14 atoms/cm3 to about 10E15 
atoms/cmS is within the skills of an artisan, subject to routine experimentation and 
optimization. 

Regarding claims. 10-1 1, Schlangenotto et al. (5,063,428) teach noble metal impurities 
comprise platinum (column 1 , lines 26-27). 

Regarding the process limitations recited in claim 12 ("recombination centers are 
formed by platinum diffusion through the N + doped substrate"), these would not carry 
patentable weight in this claim drawn to a structure, because distinct structure is not 
necessarily produced. Note that a "product by process" claim is directed to the product 
per se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 
also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 
USPQ 324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 
does not deal with this issue); and In re Marosi et al., 218 USPQ 289, all of which make 
it clear that it is the patentability of the final product per se which must be determined in 
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a "product by process" claim, and not the patentability of the process, and that an old or 
obvious product produced by a new method is not patentable as a product, whether 
claimed in Dproduct by processD claims or not. Note that the applicant has the burden 
of proof in such cases, as the above case law makes clear. 

Regarding claims 13-14, prior art does not teach platinum impurities at a concentration 
of about 1x10E15 to about 1x10E16 atoms/cm3, and about 2x1015 atoms/cmS. It 
would have been obvious to a person of ordinary skill in the art at the time the Invention 
was made to form platinum impurities at a concentration of about 1x10E15 to about 
1x10E16 atoms/cmS, and about 2x1015 atoms/cm3 in prior art's device, in order to 
adjust the device characteristics according to the requirements of the application in 
hand, since the reverse current and the device performance depend on the platinum 
impurities concentration. 

Regarding claims 15 and 17, Choy teaches in figure 4 a device comprising a diode, a 
MOSFET or an IGBT power device, wherein an N+ doped region disposed in an N - 
doped layer. 

Claims 35-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Temple (4,809,047) in view of Schlangenotto et al. (5,063,428) and Schlangenotto et al. 
(5,773,858). 



Application/Control Number: 09/654,845 Page 9 

Art Unit: 2811 

Temple teaches in figure 8 and related text a power semiconductor device comprising: a 
semiconductor substrate with two surfaces and an N+ doped layer 62 extending into the 
substrate from one surface thereof, an N- doped layer 64 over the N+ doped layer, a P- 
doped well 68 formed In the N- doped layer and extending from the other surface of the 
substrate into the N- doped layer, a P+ doped region 72 formed in the P- doped well 
and also extending from the other surface of the substrate into the P doped well, 

A P- layer 68 having a first thickness and forming a first boundary with the N- 
doped layer 64, a P+ doped region 72 formed in the P- doped well and extending from 
the other surface of the substrate into the P-doped well to have a second thickness and 
to form a second boundary between the P+ doped region and the P- doped well, an N+ 
doped region formed in the other surface of the substrate, said N+ doped region having 
a third thickness and forming a third boundary between the N+ doped region and the P- 
well or the N-doped layer, 

wherein the P+ doped region is vertically thinner than the P- doped well and 
vertically thinner than the N+ doped region. 

Temple does not teach recombination centers comprising noble metal impurities 
disposed substantially in the N - doped layer and P doped well. 
Regarding the claimed limitations of forming recombination centers comprising noble 
metal impurities disposed substantially in the N - doped and P- doped layers, 
Schlangenotto et al. (5,063,428) teach that it is known in the art to form recombination 
centers comprising noble metal impurities in power diodes in order to reduce charge 
carrier life (column 1, lines 24-29). Schlangenotto et al. (5,063,428) further teach 
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forming recombination centers in the power diode of figure 3 in order to improve the 
characteristics of the device (column 5, lines 39-46). 

Schlangenotto et al. (5,773,858) teach that it is known to form recombination centers in 
high speed power diodes in order to improve the dynamic characteristics by lowering 
the charge carrier life (column 1 , lines 21-25). 

Schlangenotto et al. (5,063,428) and Schlangenotto et al. (5,773,858) do not limit the 
location of the recombination centers to specific areas of the power diodes. Therefore, 
it is understood to an artisan that the recombination centers are formed throughout the 
power diodes. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form recombination centers comprising noble metal impurities in 
Temple's device, in order to order to improve the dynamic characteristics of the device 
by lowering the charge carrier life by a well known method. The combination is 
motivated by the teachings of Schlangenotto et al. (5,063,428) and Schlangenotto et al. 
(5,773,858) who point out the advantages of forming recombination centers in power 
diodes. Note that the broad recitation of the claim does not require the recombination 
centers to be located only in the N - doped and P- doped layers. 

Regarding claims 36 and 39-41 , Temple teaches in figure 8, a second boundary being 
more shallow than the first or third boundaries, wherein the N+ doped region is 
separated from the P-doped well by the N-doped layer, wherein the N+ doped region is 
within the P-doped well, and wherein the N+ doped region abuts the P+ doped region. 
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Regarding claims 37-38, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to use the ratio of thickness of the P+ doped 
region to the P-doped well between 1 :40 and 1:5, wherein the P+ doped region is 
between 0.1 to 2.0 microns thick and the P-doped well is between 4.0 and 10.0 microns 
thick, in Temple's device, in order to form a device as small as possible within the 
criteria limits of Schlangenotto et al. (5,063,428), without compromising the 
characteristics of the device. Note that at the time the claimed invention was made the 
size of semiconductor devices has been dramatically minimized. 

Response to Arguments 

Applicant argues that there is support for a device which meets both limitations of 
claim 35 (a third boundary between the N+ doped region and the P-well or the N-doped 
layer) and the limitations of the N+ doped region is separated from the P-doped well by 
the N-doped layer, the N+ doped region is within the P-doped well, and the N+ doped 
region abuts the P+ doped region, as recited in claims 39-41, because there is no 
requirement for the third boundary to be between the N+ doped region and both the P- 
well and the N-doped layer 

The examiner agrees that there is no requirement for the third boundary to be 
between the N+ doped region and both the P-well and the N-doped layer. However, in 
this case, Claim 35 recites a third boundary between the N+ doped region and the P- 
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well or the N-doped layer. Both possibilities must be met (not in one device). When 
dependent claims 39-41 are introduced, both conditions cannot be met since each of 
the dependent claims recites specific limitation, which is contradictory to the 
requirements, as recited in claim 35. 

For example, claim 39 recites a third boundary between the N+ doped region 
and the P-well or the N-doped layer (as recited in claim 35), wherein the N+ doped 
region is separated from the P-doped well by the N-doped layer (as recited in claim 39). 
An artisan must be able to form two devices by using this limitation: 1. a device which 
comprises a third boundary between the N+ doped region and the P-well, wherein the 
N+ doped region is separated from the P-doped well by the N-doped layer. 2. a device 
which comprises a third boundary between the N+ doped region and the N-doped layer, 
wherein the N+ doped region is separated from the P-doped well by the N-doped layer. 

There is no support for a device which comprises a third boundary between the 
N+ doped region and the P-well, wherein the N+ doped region is separated from the P- 
doped well by the N-doped layer. 

Applicant argues that Choy does not teach an N+ doped region laterally spaced 
from the P+ doped region and the P doped well. 

Figure 4 of Choy depicts four N+ doped regions 9. The N+ doped region 9 
located on the right side of the figure is clearly away from the P doped well located on 
the left side of the figure. Therefore, Choy teaches an N+ doped region laterally spaced 
from the P+ doped region and the P doped well, as claimed. 
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Applicant argues that Choy does not teach an N+ doped region laterally spaced 
from the P doped well, because all the N+ doped regions 9 of Choy are disposed within 
the P doped wells. 

Choy teaches at least four N+ doped regions 9 disposed within four P doped 
wells, respectively. The first N+ doped region 9, for example, is not formed within the 
second P doped well. Therefore, the first N+ doped region 9 of Choy is laterally spaced 
from the second P doped well, as claimed. 

Applicant argues that Shiangenotto does not teach recombination centers 
disposed substantially in the N- doped layer and P- doped well, because Shiangenotto 
does not limit the location of the recombination centers, and claim 1 does not recite 
forming recombination centers throughout the diode. 

The broad recitation of claim 1 does not preclude the recombination centers from 
being present in areas other than the N- doped layer and P- doped well. Therefore, 
since Shiangenotto teaches forming recombination centers throughout the diode, these 
recombination centers would be also present in the N- doped layer and P- doped well, 
as claimed. 

Applicant argues that Temple does not teach a device having a P+ doped region 
that is vertically thinner than the P- doped well and the N+ doped region, because figure 
8 shows the P+ region as vertically thicker than the N+ region. 
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Figure 8 depicts the P+ region as vertically thinner than the N+ region, because 
the vertical distance between the bottom surface of the P+ region and the bottom 
surface of the N+ region is less than the vertical distance between the top surface of the 
P+ region and the top surface of the N+ region. In any event, figure 8 depicts the 
vertical dimensions of the P+ region at its outmost right edge as being vertically thinner 
than the N+ region. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ori Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on 571-272-1869. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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